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Abstract: Taking a high-rise steel frame structure building in a 7-degree seismic fortification area
as the research object, the seismic technology of high-rise steel frame structure buildings based
on isolated-in-place connection technology was studied. Seismic in situ connection technology was
used to increase the natural vibration period of the research building by setting elastic skateboard
bearings, thick rubber isolation bearings, and viscous dampers in the isolation layer, so as to re-
duce the influence of earthquakes on the superstructure and enhance seismic performance. Modal
and time-history analyses were carried out on the research building. Results showed that the pro-
posed isolation technology only significantly improved the natural vibration period of the struc-
ture, but also delayed the formation of torsional vibration mode, significantly reducing the influ-
ence of seismic action on the superstructure of the research object. It was shown that the studied

technology has a good seismic effect.
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Table 1 Technical parameters of thick rubber isolation bearing
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Layout of the isolation layer
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Table 2 Modal analysis results
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Table 3 Contrast results of acceleration under earthquake action (Unit:cm/s*)

A B REHA AR SCHOA T
Xt H A b AR 1) Rl AR ) EEML
EI Centro 22.74 25.90 18.08 17.82 51.09 34.76 49.65 34.24
Taft 3 18.04 17.95 20.45 20.27 36.75 33.93 41.30 34.70
TAR-TARZANA i 10.06 9.98 7.03 6.97 44.30 34.38 42.01 35.00

SrATER 3 AT, W 5T X G At AR SCHE R I L 8 T
I AR 0 S s N U Bl A Sy W 3 s SR AR SCHTRE
FARJG 0 B B R AR Ak 5 At e R A AR
SCHUZH AR JG B 58 X 42 L& AR SF 3 Ry ol B
N o [ B AR SO 2 AR A A 58 0 G2 m 3 B 52 iy
B 7E & V4 18 5 A ET Centro 3 (0.2g) 5 Taft
P (0.2 [ Z AT BIF 5 6 52 43 T 32k & 1 3k 38 il
ARCEARFH 1/2 K47, M EH A TAR-TARZA-
NA U (0.2g) BIAAE T - 355 000 2 B H 3k 2] 4 A
SCEEORTTIY 1/4 245 T 3 Ff 0% o B [ B b 38 B
I, 33 18 B okl 7 67 32 422 4 AR W] A A0 o AT 5k 42

22KV Ml VR R T B . 7E B b B A EL
Centro P M AT+ SR FHAS SCHU R AR J5 55 100 in
JEA R FH AR SCH AR AT 1/2.5 2245 . 1 5% £A i s
JE R AR SCHE R AT 1/2 Z2 47 46 50 A HUZE DN
TAR-TARZANA P %4 F , R A SCHUE R AR
Ji 8 TOUR 58 1 0% 0 38 B IR T 4 A SCB R i Y
1/5 33 1t B A SCHT 2 4 AR X 137 2 A9 HE SR 25 44 4 51 7
A6 77 1) 1 b R A A ROR B R
2.2.2  Z iR T2 E 5 1 RN 4

I T 3 455 ik b A% A FH T o R H W ol
AR ARG B2 BY )6 s R an sk 4 figl,

R4 MBEATHEBET NS R(BA:KN)

Table 4 Comparison of inter-story shear forces under earthquake (Unit: kN)

o ARIPURHA A SCHOAR i
FONEE R
AR 1) [EEMD AR 1) EME!
ET Centro i 253.30 121.25 532.64 464.21
Taft J 265.09 161.42 471.44 479.04
TAR-TARZANA i 195.52 134.12 282.11 292.10

orHrE 4 LA 5 0 RIS SCHORRTAH B R A
SCHURRTOAR G )2 18 5 g 5 35 AR, 7 2R 7 A

R HI A AE T AR SCHURE BOR Y 2 8] 5 7 249 0 18
FIARSCHOR BT 1/2 7247, T 76 1 b 1) iy A b 7



1464

==
=

H

T

A

V= SO 1 2019 4F

25 AT S AS SCHURR B2 A B9 J2 18] 39 T 2 O i FH H AR
R 1/2~1/4. X5 WA SCHU A= H2 A AT A 25080 4
o )2 PR R A5 A R SR B 2 15T g

70}

—— RIUTT IR AL

ol ——-m R

JZ A/ mm
N W A
S & S 3

—_
(=
T

X

OO
—

45 6 7 8 09
BRI
() B AR SCHER B 02 5 (mm)

2 3

2.2.3  ZIBHLE T WAALRE RN 43 BT
5 4 0.2g EI Centro I 254 F A )2 8] 37 #% i
X g .

—— R R AL
— — —mL R AL

170 f

160

150

140 |

JZ47#/mm

130

20— s
0o 1 2 3 4 5 6 7 8 9
BEIE

(b) ASCHURTA K KR AL (mm)

B 5 EI Centro s 4EA T o9 & A 1545 i &

Fig.5

H T 5 AT A AR SO AR R B9 )2 18] £ 5% I %
TR A SCHUR AR G W Z RIS . 4 R —
U UE AT 7T X G Rk HIAS SCHURR HOR i 78 M2 B
Wi T LRS- By B o RN, I HR AR SCH
RO B TE X R b 5= J2E AR A [R) M 7% P R T A
¥ 5 3% o 7R V4 fa) A0 R AE A2 A% 20 5 O 122 mm Al
119 mm, A5 PF T B S 5 PR S AR TH B4
MR e S AR RE S K S B AR . M Z T,
il FAS SCEC AR BF 52 %) G e = Al e B2 #9648
WS, AR VU 7 [ e KAV RS R T 65 mm, BF 58 X R 4%
PRESH I 728, B IR . W58 45 R AR W AR 3C
PUR B BENE I/ JZ 18] 67 7 o [ M1 g J2= A HE L 45 4
IR
2.2.4  FBHUREETR B HLRE BN A3

Wl BE 7% R T BIF 5T X 5 52 5 8 b R VR T
M, 273 331 T T2 AT I 7 S A A L AH 5 L Y UK F
7 1) i AW (BTN BE 35 Oy 0.4 Y = 2R HURR I L AR IR
TP L 32 12 AR A B o) 3 52 5 R W T RS AL 45 44 19 B g
FZBALFE JOE L 25 Rk 5 fral .,

x5 FTEMERNFEHENLER
Table S Contrast results of mean value of rare

earthquake response

P AILHUEBA 8 AR SCHAR i
ARG 1) MG AT 0] E[AE]

JZ 1139 73 /kN 1463.02 1127.69 2612.026 2 513.194
2 [E] AL /mm 0.067 0.066 0.077 0.078

Sy TR S AL AR T AR SCHOR T LR A

Inter-story drift curves under EI Centro wave

SCYUREEA A B 58X G2 (9 5 F1 41 FAIZ [8] (5252 48 &
BB R a3 ERIF T XS SN TR 1) i A 5 D
B2 PE TR SR AR SCHURR BOR S5 WF 580 G 2= 1 3 )
9P P AEAS A AR SCHOR Y 1/2 ZeA7 . HLJZ 18]
(AR A AN R B AR, X He 22 R L BT X S R
AL T PR RO T T AR P [ BURR AR

3 i

BHE AR 45 R 1 S P LA K R RE T BE I 3 i TR BE
2, ELAZ MR A T R WA L S SRE B8 K B I FE M
REREE , i BAT RLAF AR I RE T A I A i 5 R Y
Y EZ A AT TR AR R X IE N E R, A
HIF 5 T B 7l R T 6 4 SR 1) )2 A RE 2R 45 A A 50
PURTIA L LI v 2 BHE 2L 45 K it 0 50 0 4, 4
I FE X G- T A7 AT 6 AR SCHU R H R 5 6 A
SCERRT AT S M 5 8 TR b . SE B o B
ZER R 5 A SCHAR BT AR HE A SCHURR HOR fiE
UATE STRQUEISOE SEETIER I A VL (N ORI
M L HE G A1 e AR BP0 B AR AT T X R 2

MR S T 2 8] 35 A RS S, 32 THAIE S8 X 4 it

FeVERE . I3 M4l R UL AR SCHL R B TE 5 )2 A HE 42
S5 R IR RS AL IR B PR T TR AT A

222 3k (References)

(1] BOJess, ik B, w0, 4 567 S8 A0 8% 1 I 7% 2 6 Uit T
ISR T e ) ] 2 S AR, 2018,49(9) 1 63-65.
DUAN Xianjun,PAN Danguang, TAN Jinpeng, et al.Study on



841 4 6l

B AT R TR R L I B B i R SR A i SRR R WS

1465

2]

(3]

[4]

[6]

[7]

(8]

Ambient Temperature of Isolation Floor Slab Construction
Based on Bearing Displacement[ ] ]. Architecture Technology.,
2018,49(9) :63-65.

MG, IR ZE E AR B AL AT FR Y MR R T B R )
AR % T 5 2 43 A L) . v % 4 4R = B R 2018, 14
(6):136-143.

ZHANG Peng, WANG Yihuan, QIN Guojin. Non-probabilistic
Reliability Analysis of Buried Pressure Pipeline under Non-ran-
dom Process Earthquake Excitation[ ]J].Journal of Safety Sci-
ence and Technology.2018,14(6):136-143.

WAL R AR SF B TR R 0 1 R R IR T4 R B R
REVTAS L) ). AR 15 0 B 05 5 2018, 40(6) : 69-76.

Xian Junwei, Wu Yi, Yang Chun, et al. Seismic Performance
Assessment of Large-scale Valve Hall Structure Based on Seis-
mic Isolation Renovation[ J].Earthquake Resistant Engineering
and Retrofitting,2018,40(6) :69-76.

A ERFE NG LT A0 19 b 55 5 4% 0 IR R AR PR IR
O ELT] B 2 B3, 2016,29(2) 1 71-81.

SHI Yan, WANG Dongsheng, SUN Zhiguo. Displacement-
based Seismic Design Method for Medium Span Bridges with
Seismic Isolation[ J ].China Journal of Highway and Transport.,
2016,29(2) . 71-81.

A ddt, B LR R T RS AT 2 R R RS 4
Fm ) AR AR B E LT ] A AR K R, 2017,26(6) :46-60.
ZHU Jian, ZHAO Junhai, TAN Ping, et al. Seismic Life-cycle
Cost Estimation of Multi-story Base-isolated RC Buildings
Based IDA[J].Journal of Natural Disasters, 2017,26 (6) ; 46-
60.

i 5 05 % 2 S v R N 7 e A T T R e SOV B L HE AL 45 Y
itk AR AL A o R e R D). 78 TR A 4. 2016, 38(2) £ 166-175.
LU Tingting, LIANG Xingwen. Yielding Mechanism and Seis-
mic Performance of Frame Structure with High-strength Bars
and High-ductile Fiber-reinforced Concrete[ ] ]. China Earth-
quake Engineering Journal,2016,38(2):166-175.

Mt AT SCH#E . JE T Monte Carlo lRE B 30T 165 bS5 M7 42 ML 5% &)
e 2B 0], A AR 9 E 2441, 201726 (1) :108-117.

LIU Chunguang,REN Wenjing. Vulnerability Analysis of Off-
shore Isolation Bridge Based on Monte Carlo Sampling [ ] ].
Journal of Natural Disasters,2017,26(1):108-117.

W 5 58 AR R ] SCAR L 45 AL A B R R0 L T TR B2 26 B
W R O W5 (). 4549 TR0, 2018,34(4) - 77-83,

YANG Qiaorong, REN Tianjiao, HE Wenfu, et al. Study on

Seismic Isolation Effect of Composite Isolation System Based

9]

[10]

[11]

(12]

[13]

[14]

[15]

on Negative Stiffness Device[ J].Structural Engineers,2018, 34
(4).77-83.
i e, B B B T M AR A S B B AR 45 4 B R B M 4 BT
(I35 12 %4, 2018, 35(5) : 567-573.
QU Jiting, FANG Wengqi.Performance-based Seismic Vulnera-
bility Analysis of Base Isolation Structures[]].Chinese Journal
of Computational Mechanics,2018,35(5):567-573.
TRHEEL TR BT, X 22 AR A AT R T i 1 2B TC =X TR ) 4 AE
ZRPERe AL BT I T L] A U 45 F HE . 2017,19(4) 1 6-14.
ZHANG Yanxia,ZHANG Hexin, LIU Anran, et al. Perform-
ance-Based Design Research of Resilient Prefabricated Pres-
tressed Steel Frames[ ] ]. Progress in Steel Building Struc-
tures,2017,19(4) :6-14.
FH 55, 48 W SC L P B A4 295 4 s SR B R Mk R R 0 B 5
L) ] AR 5 0 B B 2017,39(4) 1 60-64.
TIAN Yu, CUI Shuaiwen, SHEN Yuhao. Numerical Simula-
tion and Experimental Study on Seismic Behavior of Steel
Structures[ ] . Earthquake Resistant Engineering and Retro-
fitting,2017,39(4) :60-64.
SRR 04 2 S, YR Al 0 A S R 4 I AR 5 4 R 1k
REMFFE[)]. R 7% . 2018, 38(2) : 111-119.
DAI Shudan, SHANG Jiying, TAN Ping.Seismic Performance
of Isolated Modular Steel Frames System by Using Friction
Pendulum Bearing[ ] ]. South China Journal of Seismology.
2018,38(2):111-119.
W S0 L P, LTI, A5 BIM AR B T e 2 4K A5 it T
YA T[] T4 R ,2016,45(18) : 18-20.
PAN Jianfeng,DU Dan, SHAN Hongbo, et al. Application of
BIM Technology in the Construction Safety Management of
High-rise Steel Structure[ ] ].Construction Technology, 2016,
45(18) :18-20.
HESLBIL T R AL R A SR M e 0 05 R Y
(135U B, 2016, 33(8) : 397-402.
ZHAN Changbao, LUO Chuan, DING Zhenkun, et al. Re-
search on Seismic Performance Prediction of High-rise Build-
ings[J].Computer Simulation,2016,33(8) :397-402.
BT B R — 80 S5 R TR AT 4R LT R U RE 45 A 1Y
PUREPERENT ST ] 3 S HLAR Il 3 R 4T, 2017,23(9) : 1899~
1906.
LU Zhijun, HOU Rui, SONG Yiming, et al.Seismic Behavior
of High Thin-walled Steel Structure with Different Load Dis-
tribution[ J ]. Computer Integrated Manufacturing Systems,

2017,23(9):1899-1906.



